Coated vesicles and pits during enhanced quantal release of acetylcholine at the neuromuscular junction.
Frog neuromuscular junctions were stimulated by different methods to secrete quanta of ACh, and the attendant changes in the ultrastructure of the nerve terminal were assessed by morphometric analysis of electron micrographs. Secretion was stimulated by electrical stimulation at 2 Hz or by application of the secretagogues, lanthanum, ouabain or black widow spider venom, either in the presence or in the absence of extracellular Ca2+. The numbers of synaptic vesicles, coated vesicles and coated pits, and the length of axolemma and area of axoplasm were measured on the micrographs. There was a significant increase (about threefold) in the total number of coated structures (vesicles plus pits) per micron2 of axoplasm, but the fractional increase in the number of coated pits exceeded the fractional increase in the number of coated vesicles. These increases were positively correlated with the increase in the length of axolemma per unit area and negatively correlated with the changes in concentration of synaptic vesicles, suggesting that they were due to the increases in the surface area of the terminal that accompany a loss of vesicles. However, the increase in the concentration of coated structures was not related to the number of quanta secreted or to the estimated number of vesicles recycled. The lack of correspondence between the fractional increases in the coated pits and coated vesicles and the poor correlation between the numbers of these structures and the overall parameters of the secretory process suggest that, in contrast to the situation in other secretory systems, coated pits and coated vesicles may not play a crucial role in maintaining the functional population of synaptic vesicles at rapidly secreting neuromuscular junctions.